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Method and apparatus for the testing of 
in particular cigarette packs 


Description 

The invention relates to a method for the testing of packs of formable packaging material, 
especially of {cigarette) packs having at least one wrapper of (thin) cardboard. The 
inventipn also relates to an apparatus for implementing the method, 

The testing of packs is particularly important in the manufacture of cigarette packs, which 
5 requires a high degree of precision. 

The indention is based on the problem of suggesting measures for implementing a 
precise testing of packs which can also be executed in a simple manner. 

For solving this problem, the method according to the invention is characterized in that the 
pack is impinged by a defined or measured pressure, giving rise to deformations which 
10 are then measured and evaluated. 

Essential to the invention is the knowledge that the progression of the deformation 
caused by pressure on the pack is characteristic for its construction and also for its 
contents. Furthermore, certain features of its construction and design can be identified by 
its deformation curve. 

15 According to the invention, the course of pack deformation is determined by changes in 
the force applied for deformation with respect to a preset/default deformation curve. In 
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actual practice this means that a pressure-exerting means acting on the pack is 
measured with respect to the distance covered and the force occurring during the 
deformation process. The measured results are recorded and evaluated on a continual 
basis, in particular by graphic representation. This result of evaluation is displayed on a 
5 computer as a curve plotting the variables of force and distance. The pressure-exerting 
means is preferably pressed against or set upon the pack with uniform, in particular, 
constant movement. The force resulting from the pack's resistance is measured and 
plotted over the distance. 

One special feature of the invention lies it the knowledge that, during the deformation 
10 process, a change in the measured force occurs a number of times, specifically as a 
result of the pack's structural details. In an advantageous exemplary embodiment, namely 
when testing a cigarette pack of the hinge-lid type, the force applied during the 
deformation process is recognizably influenced by structural details such as lid inner tabs, 
transverse edges at the lid end as well as at the bottom end, generating in the graphic 
15 recording of the force curve a typical and reproducible image of the deformation behavior 
of the pack. 

The recorded and graphically displayed results of measurement can, according to the 
invention, be compared with a reference curve or a stored "calibration curve" in order to 
identify any deviations from a standard embodiment of the pack concerned. One special 
20 feature lies in the fact that for this purpose the second derivative of the force/distance 
curve is determined and recorded. The resulting curve exhibits elevated curves or peaks 
which correspond to an increased force or increased pack resistance to deformation, thus 
enabling one to draw conclusions concerning the construction as well as the material 
composition, material strength and the pack contents. 

25 The piresent measuring and testing method can be applied with particular advantages to 
cigarette packs of the hinge-lid type, i.e. to a pack made of thin cardboard. The pack is 
tested: after it is finished, either before or after it is surrounded by an outer wrapper of film. 

For implementing the method according to the invention, the pack is clamped as a whole 
between pressure-exerting means which are displaceable relative to one another, namely 
30 in particular between an (upper) pressure plate and a (lower) plate-shaped load cell. At 
least one means is displaceable. The path traveled is measured as well as the attending 
force. This yields the characteristic deformation behavior of the pack. 
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Method and apparatus can be integrated in a packaging process, preferably by 
positioning a test station in the region of a pack conveyor, with pack samples being 
removed from the conveying stream and tested for their correct shape- 
Further special features of the invention are explained below in more detail by means of 
5 an exemplary embodiment of an apparatus and by means of the evaluation procedure. 
Shown are: 

Fig. 1 side view of an apparatus for testing a pack, 

Fig. 2 
to 

10 Fig. 4 graphs representing the deformation of a pack, 

Fig. 5 a machine unit for manufacturing cigarette packs, in schematic plan view, 
Fig. 6 installation comprising a plurality of machine units, also in schematic plan view. 

The following described details relate to the preferred field of application: the testing of 
packs 1 0, namely of cigarette packs, specifically those of the hinge-lid type. This type of 
15 pack 10 is made of thin cardboard. The pack comprises a (lower) box part 1 1 and a lid 12 
hinged thereto The pack 10 has a rectangular cubical shape with a large-surface front 
side 13 and corresponding rear side 14. Box part 11 and lid 12 form elongate, double- 
layered side walls 15. The blank for the pack 10 is folded such that the pack sides or 
walls are delimited by (upright) right-angled pack edges 16, 17 and transverse edges 18, 

20 19. 

The pack 10 is tested in a variety of ways with the help of exerted pressure or 
compressive strain. To this end the pack 10 is positioned between pressure-exerting 
means which abut the cubed-shaped pack 10 in the region of its large-surface pack sides, 
namely in the region of front side 13 and rear side 14, As a result of the (downward) 
25 movement of at least one pressure-exerting means, pressure is applied to the pack 1 0, 
thus inducing its deformation. Relevant features concerning the material of the pack (10) 
and its constructive design can be derived from this. 

The tejsting device shown in Fig. 1 comprises (upright) supporting columns 20, 21. These 
are connected to each other at their (upper and lower) ends by means of transverse 
30 traverses 22, 23 to form a supporting framework. A pressure-exerting means can be 
displaced between the traverses 22, 23, namely a pressure strut 24, which can be 
displaced with slide bushes 25 along the supporting columns 20, 21. The pressure strut 
24 carries the pressure-exerting means, namely a pressure plate 26. The latter abuts the 
top or.front side 13 of the pack 10 in order to apply pressure. 
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A bearing plate 27 below the pack 1 0 serves as a counterpressure piece. This bearing 
plate 27 is connected to a pressure gauge, which In the present case is a load cell 28. 
This is a device, commonly known in the trade, which can measure the transferred 
pressure and convert it into electric signals, particularly by means of a wire strain gauge. 
5 Accordingly, the load cell 28 measures the pressure applied to the pack 10 during the 
uniform, in particular continual, downward movement of the pressure plate 26. 

The pressure-exerting means, namely pressure plate 26 and bearing plate 27 have a 
bearing surface for the pack 10 which is larger than the latter, or than front side 13 and 
rear side 14. The pack 10 is therefore impinged by the pressure-exerting means over its 
10 entire surface. 

The apparatus is configured such that the (lower) bearing plate 27 is stationary and the 
pressure plate 26 for transferring pressure can be lowered onto the pack 10. For this 
purpose, the pressure strut 24 can be lifted and lowered by a linkage mechanism, in the 
present case by a worm gear with an upright spindle 29 rotatably mounted in the upper 
15 traverse. A rotatable spindle nut is driven by a motor, namely by an electric motor 30. The 
(spindle) drive thus moves the pressure plate 26 in a predetermined, in particular 
continuous, conveying movement against the pack 10, specifically by means of the 
pressure strut. During its deformation or compression, the pack generates resistance, 
which is measured by the bearing plate or load cell 28. 

20 The movement of the pressure-exerting means or of the pressure plate 26, on one hand, 
and the force occurring during the deformation of the pack 10 are measured and 
recorded, To this end, the pressure plate 26 or the pressure strut 24 is assigned to a 
position sensor 31 of known make. The position sensor 31, which can be moved up and 
down along an upright guide rod 32 attached to the side of the apparatus, makes a 

25 precise measurement of the distance traveled and converts it into electric signals. 

One special features lies in the fact that the measured data variables, distance and force, 
are displayed graphically. The data are processed by computer and displayed as a 
graphic image, namely as a curve. The measured force is plotted along the y-axis and the 
distance covered is plotted along the x-axis. 

30 Fig, 2 shows the curve on the basis of direct interaction between force F and distance S. 
The curve commences at the point of contact with the pack 10 by the bearing plate 27 
and continues up to the point where the pack is deformed without being destroyed, in 
particular up to the point where compression of the cigarettes begins. 
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Fig. 3 shows a curve which has been calculated as the first derivative of the curve shown 
in Fig. 2. However, a favorable representation of the pack 10 with respect to its behavior 
during compression is shown in Fig. 4, namely the second derivative of the described 
interaction. The curve displays a number of crests 33, 34, 35, namely peaks, which each 
5 represent an increase of pressure resulting from the construction of the pack 10, namely 
for an altered or increased compressive strength exerted by the pack 10 during the 
constant downward movement of the pressure-exerting means. 

The curve in Fig. 4 shows properties of a pack 10 of the hinge-lid type (Fig. 1). The curve 
begins when the pressure plate 26 is set upon the top side, namely the front side 13 of 
10 the pack 1 0. The first curve peak 33 can be attributed to an increase in force by a lid inner 
tab common to hinge-lid packs, i.e. to a material reinforcement in the region of the 
upward^irected lid front wall. 

The following curve peak 34 can be attributed to a further increase in resistance during 
the deformation of the pack 10 and to a increase in force resulting therefrom, namely to 
15 an increased stiffness in the region of the lid 12, The transverse edges 19 at the end or 
corner ■increase the resistance of the pack 10, thus causing an increased deformation 
force. 

Following this, namely during the continued pressure-exerting movement of the pressure 
plate 26, there is again a new peak or rise in the curve 35 by a corresponding reaction of 
20 the pack 10. This rise in force is caused by the stiffness of the pack due to the traverse 
edges 18 at its bottom side. Immediately afterwards, the process of compressing the pack 
10 is completed. This results in an overall curve according to Fig. 4 which is characteristic 
for a certain pack type, in the present case for a hinge-lid box. 

Another special feature now lies in the fact that the method can be employed in various 
25 ways, specifically for identifying correct or faulty packs. Here the knowledge is kept in 
mind that material strength, for example the thickness of the cardboard, the type and 
nature of an innerliner, the type, nature and formation of the cigarette group and other 
characteristics in the pack construction have an influence on the curve resulting from the 
application of pressure during the testing procedure. 

30 During' the testing of packs, special attention is given to comparing the curve recorded 
during testing, in particular the curved obtained from the second derivative, against one or 
more stored reference curves. This may involve a "calibration curve" for correct, standard 
packs of the type to be produced. Faulty packs can be identified with the help of this 
testing: method. 
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Another special feature lies in integrating the testing method or a testing apparatus, for 
example within the meaning of Fig. 1, in the production flow of the packs 10. Fig. 5 shows 
the layout of a packaging unit for hinge-lid packs. The unit comprises a packaging 
machine, or packer 36, and a packaging machine for the production of an outer 

5 cellophane wrapper, a so-called cello-packer 37. The two packaging machine are 
connected to each other by a straight-line pack conveyor 38. A test station 39 is arranged 
in the region of this conveying path. Individual packs 10 are moved out of the region of 
the pack conveyor 38 at random for testing and conveyed through the test apparatus 
pursuant to Fig. 1 . The tested pack is then fed back to the pack conveyor 38 by the 

10 intermediate conveyor 40. It is advisable to test the packs 10 in cycles. In addition or as 
an alternative, the test station 39 can also be positioned at the end of the cello-packer 37, 
for example in the region of the pack paths 41 downstream of the cello-packer 37. 

The testing of the packs 10 can be conducted for a complete installation comprising a 
plurality of packaging units pursuant to Fig. 5. Each of the test stations 39 is provided with 
is a computer and preferably a monitor for displaying the curves pursuant to Fig. 2 to Fig. 4. 
In addition or as an alternative, the test stations 39 Qf the packaging units 42 are 
connected to a central computer 43, which logs the operational data. In this way, is it 
possible to establish a central store of information and test results for an entire packaging 
installation. 

20 With the testing method it is possible to draw conclusions concerning any sources of 
error. These may lie in the pack or packaging material itself, or may also be found in an 
operation of the packaging machine. Conclusions to this effect can be drawn on the basis 
of the characteristics of the measured values or of the plotted curve. Furthermore, it is 
possible to draw conclusion concerning machine wear on the basis of a gradual change in 

25 pack behavior during testing. 
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